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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a deproteinized natural rubber latex, highly 
deproteinized, excellent in coagulating properties by a salt and mechanical stability. 
SOLUTION: This deproteinized natural rubber latex has a nitrogen content reduced to <0.1 
wt.% based on the solid component of the latex, and is characterized by the gelatinizing time 
regulated so as to be 5-25 min in the condition in which 1.5 pts.wt. of sodium fluorosilicate 
and 3 pts.wt. of zinc oxide is formulated with 100 pts.wt. of the solid component of the rubber 
in the latex. The latex is obtained, for example, by formulating a proteolytic enzyme and a 14- 
22C fatty acid salt-based anionic surfactant with the natural rubber latex to carry out the 
deproteinizing treatment thereof. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

CLAIMS 

[Claim 1] Deprotein natural rubber latex characterized by the gelation time in the conditions 
which the protein in a latex is removed to 0.1 or less % of the weight with the nitrogen content to 
rubber solid content, and blended the sodium silicofluoride 1.5 weight section and the zinc white 
3 weight section to the rubber solid content 100 weight section of the latex concerned being 5 - 
25 minutes. 

[Claim 2] Deprotein natural rubber latex according to claim 1 which deproteinizes by a 
proteolytic enzyme and a carbon number blending the fatty-acid salt system anionic surface 
active agent of 14-22 with natural rubber latex. 

[Claim 3] Deprotein natural rubber latex according to claim 1 whose total alkali content in a 
latex is 0.2 - 0.4 % of the weight in an ammonia reduced property. 

DETAILED DESCRIPTION 
[0001] 

[Field of the Invention] Salt freezing characteristic of this invention is good, and it is related with 
the deprotein natural rubber latex excellent in mechanical stability by which deprotein was 
carried out to altitude. 
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[0002] 

[Description of the Prior Art] the strength of natural rubber of a coat with high elasticity with 
large elongation is good ~ etc. ~ it has the description and is used from industrial use articles, 
such as a tire for automobiles, a belt, and a binder, in the broad field which results in medical 
supplies, such as household articles, such as a glove, and a catheter, breast-feeding tools, a 
contraceptive, etc. Moreover, the foam rubber made from natural rubber latex is also used from 
household articles, such as a mattress, a bolster, a futon, and a cushion for chairs, in broad fields, 
such as backing of car supplies, such as a cushion for seats, or a carpet, and packing of a door. 
[0003] As opposed to a part for the rubber which took out these natural rubber products by 
coagulation out of natural rubber latex A mastication. Operate combination of various 
compounding agents, shaping, vulcanization, etc., or various compounding agents are added to 
natural rubber latex. After this is applied or immersed, are manufactured by operating 
desiccation, vulcanization, etc., or in the case of foam rubber Foam formation of the various 
compounding agents is added and carried out to natural rubber latex, it is manufactured by 
passing through each process, such as coagulation (gelation) of a latex, shaping, vulcanization, 
and desiccation, fiirther, and non-rubber components, such as protein with which all are 
contained in natural rubber latex, are contained. 

[0004] However, since the class and content change with places of production, production stages, 
etc. of a latex, said protein becomes the cause of making quality, a vulcanization property, etc. of 
natural rubber producing dispersion, or becomes the cause of reducing electrical properties, such 
as mechanical characteristics, such as the creep property of natural rubber, and aging resistance, 
and insulation. Furthermore, when medical supplies, such as Surgical gloves which consist of 
natural rubber, various catheters, and a mask for anesthesia, are used, the example where the 
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dyspnea and the anaphylaxis Mr. symptoms (an angioedema, hives, collapse, cyanosis, etc.) that 

the protein in natural rubber is regarded as a cause arise is reported in recent years. 

[0005] Therefore, removing to altitude the protein contained in natural rubber latex in recent 

years is called for, and the method of manufacturing the deproteinized natural rubber (latex) 

which disassembled and removed the protein in natural rubber latex in the JP,6-56902,A - said 

No. 56906 official report is proposed. 

[0006] 

[Problem(s) to be Solved by the Invention] Generally the protein in natural rubber latex is 
adsorbed by the rubber particle, and since the strong negative charge is wom with the ammonia 
blended with natural rubber latex, it is thought that it has contributed to stabilization of the 
rubber particle in the inside of a latex. Therefore, the deprotein natural rubber latex which 
removed this protein to altitude became unstable, so, by conventional deprotein natural rubber 
latex, it is blending various surfactants and the stability of extent which is solidified and 
stabilized to mechanical stimulus, such as strong chuming and friction, and may exist was given. 
[0007] However, it became what has the very high stability of a latex by combination of a 
surfactant, for example, the foam rubber made of natural rubber, and when [ of a urine drainage 
catheter etc. ] a thick product was comparatively fabricated by the salt solidifying method, that 
coagulation of a latex cannot advance very easily, it became and there was a problem which will 
not arise at all. Then, protein is removed by altitude and natural rubber latex which a possibility 
that the allergy resulting from protein may occur is not only ftiUy controlled, but has moderate 
salt freezing characteristic and the outstanding mechanical stability is desired. 
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[0008] The piupose of this invention is offering the deprotein natural rubber latex which 
deprotein's was carried out to altitude, and was excellent in salt freezing characteristic and 
mechanical stability. 
[0009] 

[The means for solving a technical problem and an effect of the invention] In order that this 
invention persons may solve the above-mentioned technical problem, as a result of repeating 
research wholeheartedly, by deproteinizing using a proteolytic enzyme and the anionic surface 
active agent of a fatty-acid salt system When it adjusts so that the gelation time when adjusting 
so that nitrogen content may become below the specified quantity, and carrying out specified 
quantity combination of sodium silicofluoride and the zinc white may become fixed within the 
limits It came to complete a header and this invention for the new fact that the latex which had 
good salt freezing characteristic and mechanical stability in altitude in addition to deprotein 
being made can be obtained. 

[0010] That is, the deprotein natural rubber latex concerning this invention is characterized by 
the gelation time in the conditions which the protein in a latex is removed to 0.1 or less % of the 
weight with the nitrogen content to rubber solid content, and blended the sodium silicofluoride 
1.5 weight section and the zinc white 3 weight section to the rubber solid content 100 weight 
section of the latex concemed being 5-25 minutes. According to the deprotein natural rubber 
latex of above-mentioned this invention, by removing the protein which causes sex allergy 
instancy even to fixed extent, high safety can be maintained and the fi-eezing characteristic which 
was excellent when a natural rubber product was further fabricated directly fi-om a latex by the 
salt solidifying method, and the stability in a forming cycle can be reconciled. 
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[001 1] The deprotein natural rubber latex of above-mentioned this invention deproteinizes by a 
carbon number blending the fatty-acid salt system anionic surface active agent of 14-22 with a 
proteolytic enzyme at natural rubber latex. Moreover, as for the deprotein natural rubber latex of 
above-mentioned this invention, the total alkali content in a latex is characterized by being 0.2 - 
0.4 % of the weight with an ammonia reduced property. In addition, time amount until it blends 
the sodium silicofluoride 1.5 weight section and the zinc white 3 weight section with the 
"gelation time" to the rubber solid content 100 weight section in natural rubber latex, and a latex 
gels and it loses a fluidity from immediately after combination in this invention is measured. 
[0012] moreover, nitrogen content - KERUDARU (N %) (Kjeldahl) - it is the value calculated 
by law and is the index which shows the amount of the protein which remains in rubber solid 
content or a latex. 
[0013] 

[Embodiment of the Invention] The deprotein natural rubber latex of this invention washes and 
removes the protein as a part for non-rubber from natural rubber latex. As mentioned above (i) 
The protein in a latex is removed to 0.1 or less % of the weight with the nitrogen content to 
rubber solid content, and (ii) - it is characterized by the gelation time in the conditions which 
blended the sodium silicofluoride 1.5 weight section and the zinc white 3 weight section to the 
rubber solid content 100 weight section of the latex concerned being 5-25 minutes. 
[0014] Above (i) When extent of the deprotein attained by deproteinization is shown and this 
value exceeds 0.1 % of the weight to rubber solid content, the nitrogen content (N %) of a 
publication cannot remove a possibility that the allergy resulting from protein may occur, but 
also has the problem that the stability of a latex falls by putrefaction of protein etc. At the 
deprotein natural rubber latex of this invention, it is the above (i). While a possibility that the 
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immediate type allergy resulting from protein may occur is fiilly controlled and the safety to the 
body will become high since it is removed to 0.1 or less % of the weight with the nitrogen 
content to rubber solid content at altitude so that it may be shown, it is what has the high stability 
of a latex. 

[0015] As for especially the above-mentioned nitrogen content (N %), it is desirable that it is 
0.05 or less % of the weight also in the above-mentioned range, and it is more desirable that it is 
0.02 or less % of the weight, hx addition, even if it is natural rubber latex to which 
deproteinization was performed, it remains in the rubber, without removing the peptide molecule 
of the short chain by which it is placed between intermolecular association of the rubber 
component of low molecular weight. Although the peptide molecule of this short chain does not 
cause allergy, it will originate in this and about 0.02% of nitrogen content will remain 
unescapable. Therefore, if nitrogen content is removed to 0.02% or less, it can be judged that 
protein was removed completely. 

[0016] On the other hand, when the gelation time of a pubhcation blends the sodium 
silicofluoride 1.5 weight section and the zinc white 3 weight section with the above (ii) to the 
rubber solid content 100 weight section of a latex, it is time amount until a latex will lose a 
fluidity by gelation from immediately after combination, and if this time amount is in the range 
for 5-25 minutes, the freezing characteristic needed on manufacture of the salt coagulation 
product of a latex will be secured. Furthermore, the effectiveness which also raises the stability 
of a latex can be acquired by adjusting the gelation time to the above-mentioned range. 
[0017] Therefore, according to the latex of this invention, when a nitrogen content (N %) 
satisfies the above-mentioned range, according to the synergistic effect of adjusting the gelation 
time to the above-mentioned range, it can raise the stability of a latex further and the fall of the 
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stability of a latex is not only prevented, but can satisfy sufficient stability and sufficient freezing 
characteristic to coincidence on the occasion of manufacture of the coagulation product by the 
salt from a latex. If the above-mentioned gelation time is less than the above-mentioned range, 
since time amount until it results in coagulation will become quick too much, Ayr is won, and it 
becomes impossible to become or for thickness to form a uniform coat that it is easy to generate 
a pinhole, in the dipping method in which make a coagulant adhere to a mold beforehand, dip 
into a latex, and a coat is made to form, moreover, foam a latex like [ at the time of 
manufacturing foam rubber ].. a******** agent is blended, and by the approach of making it 
solidify, after filling up a die, since sufficient process time amount is not acquired, a latex will 
solidify, before filling up a mold. Furthermore, when the gelation time is less than the above- 
mentioned range, a latex becomes very unstable in a short time, and the problem of becoming 
easy to produce a congelation is also produced. 

[0018] On the other hand, when the gelation time exceeds the above-mentioned range, advance 
of coagulation is too slow, or since coagulation will not advance, by the dipping method, coat 
thickness becomes thin and gel strength becomes weak. Since it will be crushed by the time it 
cannot maintain the bubble made to generate but makes it solidify, it becomes impossible 
moreover, to acquire desired detailed sponge structure or to fabricate the product itself by the 
approach of blending and fabricating a delayed coagulation agent. 

[0019] As for especially the above-mentioned gelation time, it is desirable that it is 10 - 20 
minutes also in the above-mentioned range, and it is more desirable that it is 12 - 18 minutes, hi 
the deprotein natural rubber latex of this invention, although especially the content rate of rubber 
solid content is not limited, it is usually set up in 55 - 65% of the weight of the range. Moreover, 
when using the deprotein natural rubber latex of this invention for salt coagulation products, it is 
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desirable to save pH in the alkali field, in this case, the range where pH which can be set is 
desirable 9-12 - it is 10.3-10.8 more preferably. 

[0020] The [manufacture approach of deprotein natural rubber latex] The deprotein natural 
rubber latex of this invention is manufactured as follows, for example. First, decomposition 
processing of protein is performed by a carbon number's blending the fatty-acid salt system 
anionic surface active agent of 14-22 with a proteolytic enzyme, and leaving this 2 hours to 
about one week in a field latex or a high ammonia latex, and ripening it near a room temperature, 
preferably, 20-60 degrees C, to it. Subsequently, a latex is diluted suitably and centrifugal 
separation is performed that the rubber particles of a latex should be separated and collected. 
[0021] In the manufacture approach of the above-mentioned deprotein natural rubber latex, it is 
desirable that a carbon number adjusts the loadings of the fatty-acid salt system smionic surface 
active agent of 14-22 so that it may become 0.1-20 weight section extent to the rubber solid 
content 100 weight section of a latex so that the loadings of a proteolytic enzyme may serve as 
0.0001 - 20 weight section extent to the rubber solid content 100 weight section of a latex. In the 
manufacture approach of the above-mentioned deprotein natural rubber latex, the concentration 
after proteolysis processing may be replaced with centrifugal separation, and may be an approach 
using an ultrafiltration. 

[0022] Moreover, proteinic disassembly can be replaced with the approach of using a proteolytic 
enzyme, and can adopt the following approaches. First, 20 - 30% of KOH or a NaOH water 
solution is mixed to natural rubber latex by the volume ratio of 9:1, a carbon number blends the 
fatty-acid salt system anionic surface active agent of 14-22 with it further, and this is ripened for 
two - ten days near a room temperature. Subsequently, it dilutes and concentration processing of 
centrifugal separation etc. refines. 
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[0023] [Raw material] etc. 

(Natural rubber latex) The natural rubber latex used for manufacturing the deprotein natural 
rubber latex of this invention may be any of the field latex obtained as rubber sap, or ammonia 
preservation concentrated latex. 

(Proteolytic enzyme) Well-known various enzymes can be conventionally used for the 
deproteoclastic enzyme used for deproteinization of natural rubber latex, and alkaline protease 
etc. is suitably used for it especially. Although the thing of the bacteria origin, the thing of the 
mold origin, and the thing of the yeast origin are mentioned as the origin of a protease, especially 
the thing of the bacteria origin is desirable. Furthermore, it is much more desirable to use "the 
Kao protease KAP [Kao Corp. make]" which also has the resistance over a surfactant. 
[0024] (Loadings of a proteolytic enzyme) although the loadings of the proteolytic enzyme at the 
time of deproteinizing to natural rubber latex are what is determined with the activity of a 
proteolytic enzyme — usually — the rubber part 100 weight section in a latex — receiving ~ 
0.0001 - 20 weight section — it is preferably set as the range of 0.001 - 10 weight section. When 
the loadings of a proteolytic enzyme are less than the above-mentioned range, the effectiveness 
of deprotein becomes inadequate and there is a possibility that it may become impossible to fully 
remove a possibility that the immediate type allergy resulting from protein may occur. 
[0025] On the contrary, even if it blends a proteolytic enzyme across the above-mentioned range, 
the effectiveness expected cannot be demonstrated, or there is a possibility that it may become 
impossible to acquire the effectiveness corresponding to cost. 

(Fatty-acid salt system anionic surface active agent) The anionic surface active agent of the fatty- 
acid salt system whose carbon numbers are 14-22 is mentioned to the surfactant used for 
manufacturing the deprotein natural rubber latex of this invention. 
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[0026] The fatty acids which constitute the fatty-acid salt of the above-mentioned anion surface 
activity may be any of saturated fatty acid or unsaturated fatty acid, and may be any of the thing 
of the shape of the shape of a straight chain, the letter of branching, or Guerbet. Furthermore, the 
class of fatty acid is not limited to one sort, but may mix two or more sorts of fatty acids. The 
carbon numbers of a fatty acid are 14-22 as mentioned above. Specifically A myristic acid (C= 
14), a palmitic acid (C= 16), stearic acid (C= 18), Arachin acid (C= 20), behenic acid (C= 22), 
etc. as an example of unsaturated fatty acid Oleic acid (C== 18), An elaidic acid (C= 18), a 
ricinoleic acid (C= 18), linolic acid (C= 18), a linolenic acid (C= 18), an arachidonic acid (C= 
20), a cetoleic acid (C= 22), an erucic acid (C= 22), brassidic acid (C= 22), etc. are mentioned. 
[0027] Among these fatty-acid salts, it is desirable especially to use oleate and the ricinoleate. 
This is because oleate or the ricinoleate acts also as a frothing agent of foam rubber, so the 
amount of the frothing agent used can be decreased. Li addition, in addition to the fatty-acid salt 
system anionic surface active agent of 14-22, a carbon number may use [ the above-mentioned 
carbon number ] together 13 or less fatty-acid salt system anionic surface active agent further. 
Since especially the effectiveness that a carbon number raises the stability of a latex especially as 
for the lauric-acid salt of 12 is excellent, the balance of the mechanical stability of a latex and 
gelation nature can be further raised because a carbon number uses together with the thing of 14- 
22. 

[0028] (Loadings of a fatty-acid salt system anionic surface active agent) the carbon number 
added by natural rubber latex — the loadings of the fatty-acid salt system anionic siu"face active 
agent of 14-22 - the rubber solid content 100 weight section in a latex - receiving ~ 0.1 - 20 
weight section — it is 5 - 10 weight section preferably. When a carbon number is [ the loadings of 
the fatty-acid salt system anionic surface active agent of 14-22 ] less than the above-mentioned 
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range, in not acquiring the mechanical stabihty of a latex, for example, manufacturing rubber 
goods by casting, before pouring into a mold, a possibility that gelation of a latex may advance 
is. Moreover, when a carbon number uses surfactants other than the fatty-acid salt system anionic 
surface active agent of 14-22, as a result of a latex's becoming stability too much extremely, a 
possibility that the problem that the gelation time becomes long too much may arise arises. 
[0029] On the contrary, even if a carbon number blends the fatty-acid salt system anionic surface 
active agent of 14-22 across the above-mentioned range, the effectiveness expected cannot be 
demonstrated or there is a possibility that it may become impossible to acquire the effectiveness 
corresponding to cost. 

[Other additives] After deproteinizing, conventionally well-known various additives, such as a 
vulcanizing agent, a vulcanization accelerator, a vulcanization promotion assistant, a retarder, a 
bulking agent, a plasticizer, a softener, and a reinforcing agent, can be blended with the deprotein 
natural rubber latex of this invention. 

[0030] Moreover, ammonia etc. can be fiirther blended with the latex after deproteinizing, and 
the total alkali content of a latex can be suitably adjusted to it. Adjustment of the gelation time 
can be made still easier by adjusting so that the total alkali content in a latex may become 0.2 - 
0.4 % of the weight with an ammonia reduced property especially. 
[Application of the deprotein natural rubber latex of this invention] It not only can use the 
deprotein natural rubber latex of this invention for fields, such as a glove, a contraceptive, a 
medical supply, and a rubber thread, but it can use it comparatively as the raw material of thick 
rubber goods, i.e., raw materials, such as foam rubber and a catheter. 
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[0031] 

[Example] Next, although an example and the example of a comparison are given and this 
invention is explained, this invention is not limited to the following examples. 
[Used component] The various components used in the example and the example of a 
comparison are as follows. 

(Natural rubber latex) The natural rubber field latex of the high ammonia natural rubber latex 
made from -H&C [a trade name "Soctex" and 60 % of the weight of rubber solid content 
concentration] (henceforth "HA latex") or the product made from - Malaysia Felda [30 % of the 
weight of rubber solid content concentration] (henceforth a "field latex") [ natural rubber latex ] 
It used whether it was ********, 

[0032] (Proteolytic enzyme) The alkaline protease [a trade name "the Kao protease KAP"] by 
Kao Corp. which has the resistance over a surfactant was used for the proteolytic enzyme. 
(Fatty-acid salt system anionic surface active agent) a fatty-acid salt system anionic surface 
active agent - oleic acid potassium water solution [the carbon number 18 of a fatty acid, 21% of 
active principles, and the trade name "FR-14" by Kao Corp.] A castor oil (principal component: 
ricinoleic acid) potassium water solution [the carbon number 18 of the fatty acid of a principal 
component, 33% of active principles, and the trade name "FR-25" by Kao Corp.], or - lauric-acid 
ammonium water solution (the carbon number 12 of a fatty acid, 20% of active principles) 
******** — or two or more sorts of such mixture was used. 

[0033] In addition, the above-mentioned lauric-acid ammonium water solution mixes and 
prepares 18.4 % of the weight of lauric acids, 8.4 % of the weight of 28%-aqueous ammonia, and 
73.2 % of the weight of ion exchange water. 
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In the examples 1-7 of a comparison (Other surfactants) As a surfactant - Polyoxyethylene which 
is a sulfate system anionic surface active agent (2) Lauryl ethereal sulfate sodium [70% of active 
principles and the trade name "EMARU E70C" by Kao Corp.] is diluted with ion exchange 
water. 100% of polyoxyethylene nonylphenyl ether [active principles which are the water 
solution and - nonionic surface active agent which finally adjusted the active principle to 10%, 
HLB15.5 and the trade name "emulgen 920" by Kao Corp. ~ ] - ion exchange water ~ diluting - 
- Polyoxyethylene lauryl ethereal sulfate triethanolamine which is the water solution which 
finally prepared the active principle to 10%, or - sulfate system anionic surface active agent 
[40% of active principles and the trade name "EMARU 20T" by Kao Corp.] 
It used whether it was ********. 
[0034] [Manufacture of deprotein natural rubber latex] 

To the example IHA latex 166.7 weight section (rubber solid content 100 weight section), the 
proteolytic enzyme 0.07 weight section and the FR-14 (fatty-acid salt system anionic surface 
active agent whose carbon number is 18) 9.5 weight section (active principle 2.0 weight section) 
were blended, ion exchange water was added further, and the whole quantity was adjusted so that 
it might become the 333.3 weight sections. 

[0035] In this way, decomposition processing of protein was performed by leaving the adjusted 
latex for 24 hours and ripening it at 30 degrees C. subsequently, after adding ion exchange water 
to the latex 333.3 weight section to which decomposition processing of protein was performed 
and adjusting the whole quantity at the 1000.0 weight section (rubber solid content concentration 
-10 % of the weight), this was supplied to the small disk type continuation centrifugal 
separator, and at-long-intervals alignment separation processing was performed by about 10000 
rpm (gravitational acceleration 9000 [ about ] G) for 10 to 30 minutes. 



13 



[0036] While collecting parts for the obtained cream after centrifugal separation processing and 
diluting with ion exchange water, the deprotein natural rubber latex whose rubber solid content 
concentration is 60.0 % of the weight and whose total-alkali-content concentration is 0.3 % of 
the weight (ammonia reduced property) was obtained by adding ammonia. 
The deprotein natural rubber latex whose rubber solid content concentration is 60.0 % of the 
weight and whose total-alkali-content concentration the fatty-acid salt system anionic surface 
active agent (lauric-acid ammonium) whose carbon number is 12 was used together with an 
example 2 and "FR-14" of 3 above so that the loadings might serve as a rate shown in Table 1, 
and also is 0.3 % of the weight (ammonia reduced property) like an example 1 was obtained. 
[0037] The deprotein natural rubber latex whose rubber solid content concentration is 60.0 % of 
the weight and whose total-alkali-content concentration replaced with above "FR-14" as an 
example 4 fatty-acid salt system anionic surface active agent, and "FR-25" whose carbon number 
of the fatty acid of a principal component is 18 was used, and also is 0.3 % of the weight 
(ammonia reduced property) like an example 1 was obtained. 

The deprotein natural rubber latex whose rubber solid content concentration is 60.0 % of the 
weight and whose total-alkali-content concentration the fatty-acid salt system anionic surface 
active agent (lauric-acid ammonium) whose carbon number is 12 was used together with an 
example 5 and "FR-25" of 6 above so that the loadings might serve as a rate shown in Table 1, 
and also is 0.3 % of the weight (ammonia reduced property) like an example 1 was obtained. 
[0038] The deprotein natural rubber latex whose rubber solid content concentration it adjusted by 
example 7 cream at the time of addition of the ammonia after recovery so that total-alkali- 
content concentration might become 0.1 % of the weight, and also is 60.0 % of the weight like an 
example 1 was obtained. 
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The deprotein natural rubber latex whose rubber solid content concentration it adjusted by 
example 8 cream at the time of addition of the ammonia after recovery so that total-alkali- 
content concentration might become 0.5 % of the weight, and also is 60.0 % of the weight like an 
example 1 was obtained. 

[0039] The proteolytic enzyme 0.07 weight section, the above-mentioned "FR-25" 9.5 weight 
section (active principle 2.0 weight section), and the lauric-acid ammonium 2.5 weight section 
(active principle 2.0 weight section) were blended to the example 9 natural-rubber-latex 333.3 
weight section (rubber solid content 100 weight section). In this way, decomposition processing 
of protein was performed by leaving it for 24 hours and making it ripe at adjusted latex 30 degree 
C. 

[0040] subsequently, after adding ion exchange water to the latex 345.4 weight section to which 
decomposition processing of protein was performed and adjusting the whole quantity at the 
1000.0 weight section (rubber solid content concentration ~ 10 % of the weight), centrifugal 
separation processing was performed like the example 1. Like the example 1 after centrifiigal 
separation processing, dilution for a cream and addition of ammonia were performed and the 
deprotein natural rubber latex whose rubber solid content concentration is 60.0 % of the weight 
and whose total-alkali-content concentration is 0.3 % of the weight (ammonia reduced property) 
was obtained. 

[0041] The deprotein natural rubber latex whose rubber solid content concentration is 60.0 % of 
the weight and whose total-alkali-content concentration the loadings of example 10 lauric-acid 
ammonium were made into the 5.0 weight sections (active principle 1.0 weight section), and also 
is 0.3 % of the weight (anmionia reduced property) like an example 7 was obtained. 
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Ion exchange water was added to the latex 345.4 weight section which performed decomposition 
processing of protein like example 1 1 example 7, after diluting so that the whole quantity may 
serve as the 500 weight sections (rubber solid content concentration becomes 20% like), like the 
example 1, dilution for centrifugal separation processing and a cream and addition of ammonia 
were performed, and the deprotein natural rubber latex whose rubber solid content concentration 
is 60.0 % of the weight and whose total-alkali-content concentration is 0.3 % of the weight 
(ammonia reduced property) was obtained. 

[0042] About the above-mentioned examples 1-1 1, the loadings of the various surfactants to the 
rubber solid content 100 weight section of a latex and the rubber solid content concentration of 
the latex at the time of centrifugal separation processing are shown in Tables 1 and 2. 
[0043] 



[Table 1] 



mmm no. 


1 


2 


3 


4 


5 


6 




HA 


HA 


HA 


HA 


HA 


HA 




0.07 


0.07 


0.07 


0.07 


0.07 


0.07 


FR-14 
FR-25 


2.0 


2.0 


2.0 


3.0 


2.0 


2.0 






0.5 


1.0 




0.5 


1.0 




10% 


10% 


10% 


10% 


10% 


10% 


± m ^ (%) 
±r))/tt {%) 


60.0 
0.3 


60.0 
0.3 


60.0 
0.3 


60.0 
0.3 


60.0 
0.3 


60.0 
0.3 



*2: 7 5^«y^;^ct»cD:JA®J^^iooafig|5K:jtjr5iE-&fi (SSgK) "Tfe-a. 
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[0044] 



[Table 2] 



^ USA Wn. 

^ m iNo. 


7 
1 


o 


0 

•7 


in 


1 1 




HA 


HA 


F 


F 


F 




v.U / 




V.v • 


0 07 


0 07 


FR-14 

FR-25 


2.0 


2.0 


2.0 


2.0 


2.0 








0.5 


1.0 


0.5 




10% 


10% 


10% 


10% 


20% 


± m m ^ (%) 

±7)]/fJ (%) 


60.0 
0.1 


60.0 
0,5 


60.0 
0.3 


60.0 
0.3 


60.0 
0.3 



*2: ^ r ^ X 4^co=2 100 Msac;^i-*iB^a (fia^as) Tfcio 
*3: i»iBfStl9J4^©*afi6^t:ov^r0ga^*-Ci&oT. 



[0045] Example of comparison 1 surfactant was not blended, and also decomposition processing 
and centrifugal separation processing of protein were performed like the example 1 . 
Furthermore, like the example 1 after centrifugal separation processing, dilution for a cream and 
addition of ammonia were performed and the deprotein natural rubber latex whose rubber solid 
content concentration is 60.0 % of the weight and whose total-alkali-content concentration is 0.3 
% of the weight (ammonia reduced property) was obtained. 

[0046] Centrifugal separation processing was presented as it is, without adding neither a 
proteolytic enzyme nor a surfactant, and performing aging actuation about the same HA latex as 
having used it in the example of comparison 2 example 1, without passing through 
decomposition processing of protein. The small disk type continuation centrifugal separator 
performed centrifugal separation processing by about 10000 rpm like the example 1 for 30 
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minutes after diluting so that the rubber sohd content concentration of a latex may become 30 % 
of the weight. 

[0047] While collecting parts for the obtained cream after centrifiigal separation processing and 
diluting with ion exchange water, the deprotein natural rubber latex whose rubber solid content 
concentration is 60.0 % of the weight and whose total-alkali-content concentration is 0.3 % of 
the weight (ammonia reduced property) was obtained by adding ammonia. 
Replaced with the example of comparison 3HA latex, and the field latex was used, and also 
decomposition processing and centrifugal separation processing of protein were performed like 
the example 1 of a comparison. 

[0048] Furthermore, like the example 1 after centrifugal separation processing, dilution for a 
cream and addition of ammonia were performed and the deprotein natural rubber latex whose 
rubber solid content concentration is 60.0 % of the weight and whose total-alkali-content 
concentration is 0.3 % of the weight (ammonia reduced property) was obtained. 
It replaced with the example 4 of a comparison - 7 fatty-acid salt system anionic surface active 
agent (said FR-14, FR-25, or lauric-acid ammonium), and said EMARU E-70C, emulgen 920, or 
EMARU 20T were blended with the loadings shown in Table 3, and also decomposition 
processing and centrifiigal separation processing of protein were performed like the example 1 . 
Furthermore, hke the example 1 after centrifiigal separation processing, dilution for a cream and 
addition of ammonia were performed and the deprotein natural rubber latex whose rubber solid 
content concentration is 60.0 % of the weight and whose total-alkali-content concentration is 0.3 
% of the weight (ammonia reduced property) was obtained. 

[0049] As the example 8 of a comparison, and a 9 fatty-acid salt system anionic surface active 
agent, the carbon number blended with the loadings which show only the lauric-acid ammonium 
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which is 14 in Table 3, and also decomposition processing and centrifugal separation processing 
of protein were performed like the example 1. Furthermore, like the example 1 after centrifugal 
separation processing, dilution for a cream and addition of ammonia were performed and the 
deprotein natural rubber latex whose rubber solid content concentration is 60.0 % of the weight 
and whose total-alkali-content concentration is 0.3 % of the weight (ammonia reduced property) 
was obtained. 

[0050] About the above-mentioned examples 1-9 of a comparison, the loadings of the various 
surfactants to the rubber solid content 100 weight section of a latex and the rubber solid content 
concentration of the latex at the time of centrifugal separation processing are shown in Table 3. 
[0051] 



[Table 3] 



Jt K W No. 


1 


2 


3 


4 


5 


6 


7 


8 


9 




HA 


HA 


F 


HA 


HA 


HA 


HA 


HA 


HA 




0.07 




0.07 


0.07 


0.07 


0.07 


0.07 


0.07 


0.07 


















1.0 


2.0 


XV— ;i/ E-70C aq. 
XV— 20Taq. 








2.0 


2.0 


2.0 


0.6 








10 96 


30% 


10 96 


10% 


10% 


10% 


10% 


10% 


10% 


H » <%) 

±7)\,fi^)% (%) 


60.0 

0.3 


60.0 

0.3 


60.0 

0.3 


60.0 

0.3 


60.0 
0.3 


60.0 
0.3 


60.0 
0.3 


60.0 
0.3 


60.0 
0.3 



*1: HAB:HA77's';?;^4g^U Y ^7 'i -)\^ Y v 9 :K^T^r ^ 

•2: 37^s/e?>t*CD=fA@}g^lO0aSfflCWt-5l2^S (MfiSS) ffeSo 

•3: ^iStSS^iJtfO^afili^trPl^TOE^ft-C^^-C. 77^9 ^:X(l'(DrfAHB«- 100 aSfflC 



[0052] [Physical-properties evaluation of deprotein natural rubber latex] Measurement of the 
gelation time when blending sodium silicofluoride and a zinc white and measurement of the 
nitrogen content by the Kjeldahl method were performed about the deprotein natural rubber latex 
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obtained in the above-mentioned example and the example of a comparison. Furtheraiore, 
evaluation of the stability and gelation nature was performed by the following approach about 
the deprotein natural rubber latex obtained in the above-mentioned example and the example of a 
comparison. 
[0053] (Stability) 

(a) It is ISO about the mechanical stability by the klaxon horn testing machine. It measured 
according to the convention of 35. 

(b) Dunlop who shows in Table 4 — law — it blended according to the foam rubber combination 
formula, addition of foam formation and a gelling agent was performed, addition of sodium 
silicofluoride and a zinc white, the impregnation to a mold, and the process to gelation were 
observed, and stability was checked on the following criteria. 

5: With [ a congelation does not generate at all and ] no problem. 

4: The little minute congelation was observed after gelation. 

3: It is at the gelling agent impregnation time, and the congelation generated. 

2: The congelation generated at the time of foam formation (foam) and churning. 

1 : In the phase of combination and stirring, a lot of congelations were able to generate and were 

not already able to use it. 
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[0054] 
[Table 4] 





TSC(%) 








60 


100 


166.7 




21 


1.0 


4.8 


m n mmi) 
mmiS:mm bz 

mSSiSji^J MZ 


SO 
50 

50 
50 


2.0 
1.0 
0.5 
1.0 


4.0 
2.0 
1.0 
2.0 




33.3 


1.0 


3.0 




50 


4.0 


8.0 



[0055] (Gelation nature) 

(a) It dipped into 10% of calcium nitrate water solution put into the test tube, and the latex was 
dipped for 30 seconds after desiccation. After making it dry at 1 00 more degrees C for 1 hour, 
the thickness of the generated rubber membrane (film) was measured. 

(b) (b) of a "soundness test" Foam rubber was fabricated by the same approach and the condition 
of gelation was checked. 

[0056] The above result is shown in Tables 5-7. 



21 



[0057] 



[Table 5] 



^ as fi^ No. 


1 


2 


3 


4 


5 


6 




11 


14 


16 


15 


17 


12 


mm^^^ (N%) 


0.032 


0.028 


0.026 


0.028 


0.026 


0.030 




400 


600 


900 


700 


1000 


450 




5 


5 


5 


5 


5 


5 


y ^ ;VAm^ (mm) 


0.6 


0.6 


0.55 


0.6 


0.55 


0.6 


96 M ^ m 


A» 
J!9- 


19- 


m 

i9- 


S«? 


^» 
1^- 


ASf 
1^- 



[0058] 



[Table 6] 



nMm No. 


7 


8 


9 


10 


11 




5 


23 


16 


18 


19 


mm^^m (n%) 


0.032 


0.032 


0.048 


0.040 


0.085 




400 


450 


500 


800 


400 




5 


5 


6 


6 


5 


7 )VL.m^ (mm) 


0.6 


0.5 


0.66 


0.50 


0.60 


« rS fig 


A* 


B* 

C* 




mj 


mi- 
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[0059] 



[Table 7] 





1 


2 


3 


4 


5 


6 


7 


8 


9 




0.5 


1.0 


2.0 


55 


>60 


50 


30 


2 


3 


^ # « * (N%) 


0.07 


0.15 


0.09 


0.04 


0.045 


0.045 


0.043 


0.06 


0.04 


^'7^v>e^a (#) 


30 


60 


45 


500 


400 


450 


250 


200 


300 




1 


2 


1 


5 


5 


5 


3 


3 


4 


y^)\fIxW-9i^ (nun) 


0.6 


0.6 


0.6 


0.3 


0.1 


0.35 


0.4 


0.55 


0.60 


y ;i/ {b tt 86 
« « SI 


a* 


a* 


a* 


b* 


c* 


b* 


b* 


^nl 
a* 


^pj 
a* 



*c: yjKbtf^<3itTb&frofco 



[0060] In the latex of examples 1-1 1, a possibility that the allergy resulting from protein might 
arise was fully able to be controlled about the rubber goods from which all were obtained using 
this latex since the nitrogen content was as low as 0. 1 or less % of the weight so that more 
clearly than Tables 5-7. Moreover, each of the gelation time was settled in the range for 5-25 
minutes, and by examples 1-6 and the latex of 9-1 1, the latex of examples 1-11 was settled in the 
range for 10 - 20 minutes, and when manufacturing the rubber goods by the salt solidifying 
method, it especially showed sufficient freezing characteristic. 

[0061] Furthermore, the resuU of klaxon horn constancy shows time amount long enough, and 
the problem that a congelation was generated in a foam rubber production process did not 
produce it at all. Each was good also about gelation nature and the rubber goods of sufficient 
thickness were able to be manufactured. In addition, in the example 7, since the total alkali 
content after cream part adjustment was as low as 0.1% a little, there was an inclination for the 
gelation time to become early somewhat. In this case, although a practical problem is not 
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produced, some limit that the process time amount (specifically time amount to the impregnation 
to a mold) after adding a gelling agent, for example at the time of manufacture of foam rubber 
must be set up shorter is added. 

[0062] Moreover, in the example 8, since the total alkali content after cream part adjustment was 
as high as 0.5% a little, there was an inclination for the gelation time to become late somewhat. 
In this case, although the practical problem was not produced, the inclination for the cellular 
structure of foam rubber to become coarse a little, for example was seen. On the other hand, in 
the examples 1 and 3 of a comparison, since the anionic surface active agent of a fatty-acid salt 
system was not blended at the time of decomposition processing of protein, since the proteolysis 
processing itself was omitted further, by the example 2 of a comparison, the gelation time 
became very short. Consequently, each of mechanical stability of a latex and gelation nature was 
insufficient practically. 

[0063] In the examples 4-6 of a comparison, since surfactants other than the anionic surface 
active agent of a fatty-acid salt system were used, the problem that a latex became stabiHty too 
much extremely, consequently the gelation time became long too much arose. Since the example 
7 of a comparison had few loadings of a surfactant, although the problem from which a latex 
becomes stability too much was not produced, the problem that mechanical stability is missing is 
not improvable. In addition, in the examples 8 and 9 of a comparison which blended only that the 
carbon number of whose is 13 or less although it was the anionic surface active agent of a fatty- 
acid salt system, although the effectiveness of deprotein was enough, the gelation time was not 
able to be adjusted to suitable time amount. 
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